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Q-1

10.

Choose and rewrite the correct options for the following MCQs. _ [10]

Which of the following represent the correct equation for free energy change?
(a) AG=AH + TAS (b} AG=AH - TAS

(c)AG=AH + AT {d} AG=AH - AS

If a gas is expand into vacuum, there is no opposing force, work obtained by
the system is as,

{a) Zero {b) Maximum

(¢} Much less {d} None of these

The relation between the entropy change and heat energy is,
(a)ds=dg/T (b) ds =dq.T

{c) ds =dq (d) None of these

Isotonic solution must have the,

(a) Same temperature (b} Same osmotic pressure
(c) Same molar concentration (d) All of these

The mole fraction of a solvent is 0.8. The relative vapour pressure lowering
of a nonvolatile solute dissolved in it is, -

{a) 60% (b) 40% {c) 20% (d) 30%

The pressure necessary to stop the osmosis is called, pressure,
{a) Equilibrium {b) Osmotic

{c) Static {d) Vapour

The unit of specific conductance is,

(a) Chm™ (b) Ohm m

() Ohmtm™ " {d) Mho

Which of the following statement is correct for weak electrolyte?

{a} Partially dissociated in an aqueous solution.

{b} Acetic acid is an exampié of weak electrolyte.

{¢) Molar conductivity remains approximately constant as the conc.” increase.
{d) All of these '
Which of the following substance used to prepare the reference electrode?
(a) ZnCl, {b) HgaCl;

(C) CUSOq (d) KN03

The salt-bridge in the electrochemical cell serves to, .

(a) Increase the rate of redox reaction (b) Increase the voltage of the cell
(c) Maintain the electrical neutrality  (d) None of these
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Q.-2.  Answer the following questions in short, | ANY TEN ]. [20]

1 Discuss the Carnot theorem.

2. Define isochoric process for entropy with equation.

3. What are the limitations of first law of thermodynamics?

4. Define the terms : (i) Osmosis {ii} Boiling point

5. State Raoults law. Give mathematical expression.

6. Why osmatic pressure is a colligative property? Explain with equation.

7. What do you meant by inert and reacting electrode? Give example.

8. Explain the term ionic strength (). Give the mathematical expression.

9. State Kohlrausch's law with its limitation.

10. Identify the type of electrodes :

(i) pt/ Ha/ HCL (i) Ag/AgCl/Cl' (ii)Zn/Zn'  (iv) pt/ Fe", Fe*

11. Calculate the mechanical energy (AU) for the cell reaction :

AgCly + 1/2Hy€>  Agy + H'pg + g and E'w is given
E o = 0.2223 volt.( F = 96500 C ).

12. Give the symbolic representation and cell reaction of a Daniel cell.

Q.-3.

(A) Define the term Gibbs free energy. How is each of these terms related to [06]
maximum work that can be done by the system during a given change?

(B} Derive an expression for entropy of a mixture of an ideal gases. [04]

OR

Q.-3 _

(A) Derive the concept of entropy from the second law of thermodynamics and [06]
show that entropy is a state function.

(B) One mole of an ideal mono atomic gas expands reversibly from a volume of [04]
10 liter and temperature 298 K to a volume of 20 liter and temperature 250 K.
Assuming that C, = 3/2 R, calculate the entropy change for the process.

(R=8.314 JK*mol ™).

Q.-4,

(A} Derive an expression correlating the molal elevation constant and elevationin ~ [06]
boiling point when a non-volatile solute is added to a pure solvent.

(B) At 25° C, the osmotic pressure of human blood due to the presence of various  [04]
saltin the bload is 7.65 atm. Assuming that molarity equals molality, calculate
the freezing point of blood. (K= 1.86 K Kg mol’ &R = 0.08206 litatm.K *mol )

OR

Q.-4.

(A) - Explain the term depression in freezing point. Describe the Beckmann method  [06)
for determining freezing point depression.

{B) What would be the vapour pressure of a 0.5 molal solution of a non-volatile 104]

solute in benzene at 30° C? The vapour pressure of pure benzene at 30° C is
119.6 torr. Molar mass of benzene is 78 gm mol .

®
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Q.-5.

(A)
(B)

What is electrolysis? Explain electrolysis of HCl solution by considering three
compartments.
Discuss the Arrhenius theory of electrolyte dissociation.

OR

What is ionic mobility? Derive an expression for the determination of ionic
mobility through the measurements of conductance of solution at voltage V.
When a conductance cell was filled with 0.02 M agueous solution of KCl which
has a specific conductance of 0.2767 chm™m™, it had a resistance of 82.39 0
When the same cell was filled with 2.5 X 10 M solution of K;SO,, its
resistance was 325 Q. Calculate the cell constant and specific conductance of
K>5Q, solution.

How will you determine the equilibrium constant of a cell reaction and

solubility product of sparingly soluble salt with the help of emf measurement.
Explain with example.
‘ OR

Derive Nernst equation for measuring emf of a cell and calculate the cell
potential for the following cell reactions at 25° ¢,

Mg mmmmommmens >Mg+?(0,01 My t2e, ¥ = +2.34 volt

T I L —— >  Sn , E”=-0.136 voit.
{Activity of pure elements at standard state is unity)

©
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dR o HHAR s Wby 70
QL o{l Qe meas M2 Do [@seu urie 59 gdlell ol . [10]
Lo ol Hiell HsctGolal 512 ealaq &y ils2e iy &7
(W) AG=AH + TAS (W)AG = AH - TAS
(5} AG=AH + AT (SIAG=AH - AS

2. gloRlalsl L (ARl Uil qtég He, [ARueo dlaldg ot 8l _ud yeuel
gl Ud slal 8.

(R4)gel (04) HeH -
(5)uQ) A (s) vl Sigug o dl
3 Rl 32 WA GuuGHl d2Aell Holkl 8.
(W) ds=dg/T (64) ds = dg.T (8)ds=dg () auedl slesunl 18l
A yuuldl glad e, _
RA)elUMLol URY &l (o) AU 0 A AL
(5PAAR Uisel wvll 8l (S) Ul oy 8l
5. Rl wats o e vel 0.8 Al @ was Hi Aouder sl @2l
Vel ol wtet@ M AVeL slsueoe &cl wetd el
(4) 60 % (0) 40 % (8) 20 % (s) 30 %
b OMRY ol sl w3dl et A eoull 53 B,
(et (o) wldlaee (%) RA2 (5) oy
7o QR assdl o AsH, 8.
()llen (o) vleH e (5) e M2’ (5) 18

B [lla Qgaleusa w2 o0 Aeit Qe el of wy &7
uperellel atart Wi def wil@ls Qalleset a9,
(eARRs AR A Boln @gdReu o Geley .
(Slulacl el HIER Agsdl GOl wAN é B,

{S)L oLty ,
O deol Yo siotaal 1@ ofl Aot el w2l ueld qurlel § ?
(x4)ZnCt, (¢4) He,Ch () Cuso, (S) KNO;,
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10

12,

Q.3.

Q3.

(A)

(B)

Qerrua@s sw i ai-Aq o 52,

()88t Yl ot Aol au B () Sl WA at? &
(5)(Agct cl2eUctt A B (s) vitefl Slefu w18l

ol Aot Hiell AU £ Yolt g5 wertel wid,

8lolle yRaell uAl 53

ol Hu2 usel YsH wuoncll dof willsel @,

GuHLolQaut ot yuH Fad ol Hafgd e,

ue cUullRld 52 ; (i) w@u:e (i} Gescat(le

ABeeell [Rad vl Ad o@Rs 23w wndl,

A(CRUQECQL 2L W AualieHs 2] Brapllsenl ofl Hee ol wresdl,
UGB e LA yo A2d 92 Gelsze wid,

wllfls yotacll (u) UE aHadl. def ou@@s 0dlse e,

BlOG ol [ Wl el Aofl Hallel eyl

ol w0 @Qgety R oll ysi2 audl,
(i) pt/H,/HCL (i) Ag/AgCt/ I (iiiyZn/Zn"  (iv)pt/ Fe", Fe™
et 8y ylbay 2 2lls Gl (au) of e ol

AgCi[s) + 1/2H1(g)<""> Agm + H+(aq) + CI‘(aq]QJ{aQN
WU (E%,) =0.2223 AGF = 96500 §¢iol wde D).
Sact sin 12 widlds Flaug wal i yBay e,

(Bleds YseiGost e Anendl, youell 1l 23dd fu 32512 £2i2et A

HeTtH 8L of Yot 52 B A witoll WA dseudet ue ol uee ol 3 AQ

UHAell usl ? '

el cug M2 Msl (mixture) ofl Aoglill Meictie] wlls20L izl
LT

Guouldaut ot oflost e oft Hee ol oAUl riscuoll dzdl wal yralR
53 3 WeplUl A RAMA (B B

s llet vied aty ol As wg of yadl Qrdee gdi Aq s€ 10 @e?
Ul dlUMlel 298 K Higll 56 20 @22 el dlUdtel 250 K U2 B, L
s (@) e2aadiet Al Aol 3612 SGNL(R = 8.314 J K'mol?)
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Q.4

(A)

(8)

Q.4.

(A)

Q.s.

(A)

(B)

Q.5.

(A)

Q6.

Q.6.

Rl wotnuella aleal o Ykt glets Wi GRR ol A @ A

Godlot WAA[S ol GescAetlolg Wi et Grtdlal a2 ol oit eallel

AlsRel ARl

25°C dluHial cllalut Yelel sl flailetl 5120 HidtdAldl of w@uR01-

EGHR 7.65 atm (cldlaRel) 8. wildl ¥ Redlél wrie: Qa@d

A, A8l of 60l ALK, = 1.86 KKgmol'&R=0.08206 fit.atmK mol")
el

sLR(lE wcottlot UE HHAL 1R(E viclotalot ANUa HE AsNot ULURo]
aplet 53\

30°C diuMial 0.5 Hietet sotsislad Uels ofl alaet of ARet(Benzene) i
HMUEGIRL B2¢] 68 7 et AlfRel of camieolRl 30°C dluial 119.6 212 B,
l%ai(Benzene) oll WRQGUR 78 ALK W' B,

[QejcilQeusat W@ g PHCH otk slaQl of QgcRensset 2el wiot Hiod ad A

UHl.

(@gcldeua [Qalogot 1 wdRAu(Arrhenius) Rl ofl ual 53,
Ul

wWals uctotelldicdl Aed 9 ? ARy V A clesdliUol ol WU
wtetloll Ay Ul uan 2 of 5. dral.
0.02 M KC oll ocllat aiawl ol edetl ales SN ol REhe assdl 0.2767
ohm'm™ el ol AR 82.39 ohm 8. %ALY AUMLel 5N 2.5 X 107°M
K.S0, oll atclll &l Rl B wat Aol wadled 325 ohm 8, dl SN WAN(S
U K,50, ol sl Hi2 @Rl ciesdl il
EMFHIUet Wetlld ofl Hee ol SN Yo w2 dcetel AANS v BcusIc
&R oll aleall duusk 58 A el asta 2 Gelgwl vl uxnd,
Wl

Sl eflaiet el W2 otolze(Nemst) of w520 ARl Al oA wdet
sl yBal 1 25°C cludial Sy WA off o1addl 2l

Y — > MgPoom + 20, E%=42.34 Volt

L > Sn , E°=-0.136 Volt
(UHIRl A URRAA Wi gt decdl ol uBaA A (unity) Slat B ).
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